DEPARTMENT OF THE ARWY ETL 1110-1-176
U.S. Arny Corps of Engineers
CEMP- RT Washi ngton, D.C. 20314-1000

Techni cal Letter
No. 1110-1-176 28 JUNE 1996

Engi neeri ng and Desi gn
Bl OREMEDI ATI ON USI NG LANDFARM NG SYSTEMS

1. Purpose. This engineering technical letter (ETL) was witten
to provide guidance for designers on how to properly design,
specify and operate appropriate |andfarm ng treatnent systens for
t he purpose of bi odegradi ng organi c wastes.

2. Applicability. The engineering and desi gn procedures are
applicable to projects on Hazardous and Toxic Wastes Sites,
Department of Defense Sites, or for other Federal Agencies for
which the U S. Arny Corps of Engineers is the responsible design
agent .

3. References.

ER 1110-345-100 Design Policy for Mlitary Construction.
ER 1110- 345- 700 Desi gn Anal ysi s.

ER 1110-345-720 Construction Specifications.

For other specific references see Appendi x C

oo

4. Discussions. The attached appendi ces present the procedures
and consi derations associated with the engi neering and desi gn of
the Landfarm ng treatnent process, including:

a. Appendi x A - Design Considerations. The information
presented in this appendi x provides a conprehensive overvi ew of
desi gn and engi neering consi derations for |andfarm ng:

(1) Background information, theory, principles of operations
for waste/soil biorenediation processes, and definitions.

(2) A sunmary of |andfarm ng applicability, a conparison
with other treatnment options, and typical operating perfornmance.

(3) A summary of regulatory requirenments and permts for
typical sites.

(4) Waste characterization and. treatability study
requirenents.

(5) Historical performance data and relative effects of
climatol ogi cal and operational paranmeters on site perfornmance.

(6) An overview of design considerations fromsite selection
through facilities construction, and specific design
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consi derations for conmponents of the |andfarm ng system and
associ ated accessories and auxiliary systens.

(7) Facility sizing criteria and consi derati ons.
(8) Process operation and nai ntenance consi derations.
(9) Sanpling and verification procedures for determ ning any
requi red changes in operational procedure and determ ning the
ef fecti veness of the process.
(10) Construction materials and installation considerations.
(11) Utility and support service considerations.

(12) Cosure requirenents for conpl eted operations and post
cl osure care and nonitoring requirenents.

(13) Design and construction package requirenents.

b. Appendi x B - List of Abbrevations. Presents a |list of
commonl y used abbrevi ati ons and acronyns.

C. Appendi x C - Bibliography. provides references and
sources of information for the design considerations presented
t hroughout the ETL.

d. Appendi x D - Design Exanple. Presents a summary of the
desi gn approach for | andfarm ng applications and an illustrative
desi gn exanpl e.

5. Action. This information will be used by USACE personnel
responsi bl e for design and review of HTRWprojects utilizing
| andf armi ng technology. It is strongly recommended that input be
sought fromthe appropriate technical staff for all phases of
scopi ng, design, and construction of a landfarm The invol vieent
of in-house technical expertise is essential to providing a cost
effective, high quality service to the custoner.
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